Enhanced long-term depression and impaired reversal learning in phosphodiesterase 4B-knockout (PDE4B-/-) mice.
3'-5'-Cyclic adenosine monophosphate (cAMP) is known to be an important regulator of synaptic plasticity. The effects of cAMP are mediated through downstream effectors such as protein kinase A (PKA), Ca(2+) and cAMP-response element binding protein (CREB). The phosphodiesterase 4 (PDE4) family of enzymes, which is comprised of four genes and at least 25 protein isoforms, mediates the hydrolysis of cAMP, yet little is presently known about the contribution of specific PDE4 isoforms to synaptic plasticity and cognitive behavior. The purpose of the present studies was to determine the contribution of the PDE4B gene in mediating synaptic plasticity and cognitive behavior. Electrophysiological recordings from hippocampal slice preparations of mice deficient in the PDE4B gene (PDE4B(-/-)) showed that knockout animals displayed markedly enhanced basal postsynaptic responses to stimulation and long-term depression as compared to wild-type littermates. Interestingly, no genotypic differences were noted in long-term potentiation experiments following several different induction protocols. On the behavioral level PDE4B(-/-) mice displayed impaired reversal learning in the Morris water maze compared to wild-type littermates, but no differences in acquisition and retention of spatial memory and fear conditioning. Taken together, these results suggest that the PDE4B gene may play a role in synaptic activity and long-term depression and is involved in spatial reversal memory. Our findings support the view that various PDE4 isoforms are non-redundant and have distinct neurological roles.